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In the name of Allah, the most Gracious, the most Merciful. 
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See, then, the tokens of Allah's Mercy: how He revives the earth after it is dead.  
Verily He is the One Who will revive the dead. He has power over everything. 
(30:50) 
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ABSTRACT 
 
Drought is a common occurrence in the arid and semi arid lands of Kenya. 
These frequent and recurrent droughts disrupt the livelihood system of 
pastoralists. Increase their vulnerability and cause loss of livestock.  
 
This study investigates the extent of drought on subsistence agriculture & 
livestock of   Mandera County, and examines its effect on food security.  
 
The study aimed at discussing the case and the relation between social 
insecurity on one hand and drought on the other hand and the impact of drought 
as one of the main factors affecting food security in Mandera County. The study 
applied inductive approaches using key informant interview guides. 
 
 The study revealed  that water and pasture scarcity had adverse effects on the 
survival of livestock during the drought and pastoralist households made timely 
decisions on when to move and when it was best to migrate and established 
surveillance and traditional early warning systems that helped them in 
appropriate decision making.  
 
 The study recommended the exploitation and establishment of water points and 
facilities across the grazing land, especially underground water to ease 
concentration of livestock around water points in close proximity to grazing 
lands which was causing degradation of the pasture land. The study also 
recommended the need for policy change in the management of communal 
grazing lands to increase pastoralists' participation in conservation, protection 
and management of natural resources.  
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CHAPTER ONE 
 
 INTRODUCTORY CHAPTER 
 
SECTION ONE 
Introduction 
The 2010/2011 drought in the Horn of Africa was the worst in 60 years. It 
caused a severe humanitarian and food crisis affecting more than 10 million 
people. The combined economic impact of the drought and related shocks 
was estimated at approximately 0.7–1.0 per cent of GDP.  
While the damage was significant in the whole of Kenya, the impact on food 
security and livelihoods in the arid and semi-arid lands (ASALs) was 
greatest. According to the inter-agency Kenya Food Security Steering Group 
(KFSSG), an estimated 4.5 million people were affected: 3.8 million people 
in the ASALs and 700,000 in non-ASAL areas. During that period Kenya 
also hosted approximately 530,000 refugees, mostly from Somalia, further 
straining local resources.  
According to the Kenya Post Disaster Needs Assessment (PDNA) report 
(2012), the damages and losses from the 2008–2011 droughts are estimated 
at Kshs. 968.6 billion (US$12.1 billion). This figure includes the destruction 
of physical and durable assets and the loss of income flows across all sectors 
of the economy. Appropriate management of drought is therefore critical to 
national development.  
In Kenya, more than 3.7 million people have been affected by the drought. 
The counties of Turkana,Mandera, Marsabit, Garissa, Wajir, Isiolo, and 
Tana River have been the most impacted. Affected areas have struggled in 
the face of the drought with the refugee influx from neighboring Somalia 
further intensifying the crisis. At Dadaab refugee camp, the largest refugee 
camp in the world, the high influx of refugees is creating additional burdens 
in the region.Kenya is divided into 47 counties of which 7 have been most 
affected: Turkana, Mandera, Marsabit, Garissa, Wajir, Isiolo, and Tana 
River. Combined, these counties account for 330,267km2 or 58 percent of 
Kenya’s total landmass and are home to about 3.8 million people, 
approximately 10 percent of the country’s population. 
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STATEMENT OF THE PROBLEM 
 
Drought is thought to be one of the phenomenons that affected the 
agricultural and livestock production in Mandera County, North eastern 
Kenya which decreased the food production and dropped the share of 
agriculture and livestock in (GDP).Hence leading to increased mortality of 
livestock and human. 
The study investigates the extent of drought on subsistence agriculture & 
livestock of   Mandera County, and examines its effect on food security. 
 
JUSTIFICATION 
It’s thought that there is:- 
1. No clear and comprehensive emergency plan for the drought intervention? 
2. Lack of tangible studies in the area  
.2Lack of enough community sensitivity/awareness 
3. Lack of qualified cadre which lead to the dependency on humanitarian aid 
4. Resource based misconception 
The area has been marginalized for long this intensified the vulnerability. 
  
SIGNIFICANCE OF STUDY 
It’s hoped that once completed the study shall provide valuable adaptation 
strategy against unpredictable weather patterns which can be used to 
mitigate drought effect through self-efficacy.  
Again the research can be a basis for further research on the research 
problem under study. 
 
OBJECTIVES OF STUDY 
Main objective: 
The study aims to discuss the case and the relation between social insecurity 
on one hand and drought on the other hand and the impact of drought as one 
of the main factors affecting food security in Mandera County. 
Specific objectives: 
1. To assess the effect of drought on food security 
2. To assess the variability of food in Mandera county 
3. To examine mechanisms of national drought body in helping the poor. 
4. Governments or relief agencies would be able to put remedial strategies in 
place before the disaster occurred. 
5. To show how to build permanent local financial institutions that attracts 
domestic savings which can be used to provide loans and help the poor. 
 (Animals restocking). 
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RESEARCH HYPOTHESIS 
The problem statement of the study which focuses on the impact of the 
drought on food security test whether or not a relationship exists between the 
two variables. Thus, the hypothesis could be tested as; 
1. There is significant relationship between Drought and Food Security.  
2. There is a direct effect on the lives of those living in drought stricken 
areas, mainly through the increased mortality of livestock.  
3. There is rise in food prices, which is partially a consequence of the 
drought in Kenya’s arid areas and partially due to below normal rainfalls in 
the crop-producing regions, which are elsewhere in the country. 
 
RESEARCH METHODOLOGY 
This research mainly uses inductive methods covering the study.  
LIMITATIONS OF THE STUDY 
Area of study: Mandera County  
Period: 2005 to 2015 
RESEARCH TOOLS 
interview is used as a research tools 
 
RESEARCH STRUCTURE 
The Study is organized into five chapters as outlined below: 
 
CHAPTER ONE: RESEARCH PLAN 
CHAPTER TWO: THEORITICAL FRAMEWORK 
Concept and definition of Drought hazards  
Types of drought 
Drought Characteristics and Severity 
Example of Droughts in Kenya 
Drought In the tropic 
Impact of Droughts on agriculture 
 
FOOD SECURIRY  
Concept and definition of Food security 
Dimension of food security 
Food security indicators and measurement 
Development Perspectives and Food Security Thinking  
Evolution of the Food Security concept  
Review of Some Food Security Perspectives 
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CHAPTER THREE: BACKGROUND INFORMATION OF THE STUDY AREA 
 
CHAPTER FOUR: IMPACT OF DROUGHT ON:- 
Pastoralists’ livelihood  
Impact on livestock 
Impact on small scale farmers 
Pastoralists’ Drought Coping and Adaptation Strategies in Kenya 
Factors influencing the impact of drought  
Drought mitigation 
CHAPTER FIVE: DATA ANALYSIS AND DISCUSSION 
  
RESULTS AND RECOMMENDATIONS 
REFRENCES 
 
 
SECTION TWO: PREVIOUS STUDIES 
 
First study:  Mohamed Maalim Omar, 2010, “IMPACT OF DROUGHT 
ON SOCIO-ECONOMIC LIFE IN NORTH EASTERN PROVINCE 
KENYA (CASE OFWAJIR DISTRICT 1992-2006).”Masters, Disaster 
management and refugee studies (DIMARSI), international university of 
Africa- not published.   
Problem statement: The study highlighted the reality of the problem 
encountered by the whole social structure, due to this phenomenon 
especially lose in animal wealth or animal sector which is the main source of 
life in the district , and the migration of nomads to towns and semi urban 
areas due to collapse of life in social services. 
Objective: The study aimed at explaining of the e loses which emanates 
from prolonged droughts in the area and the problems of migrated 
fellowships to the host environment and social services. 
The researcher follows descriptive analytical approach, of which he believes 
that it suits the nature of the study tool, in addition to observations and 
interviews conducted by the researcher. 
The main findings are: The area lost approximately 468,450 Animals in 
year of 2005 only, due to the prolonged droughts in   the area, The year 2005 
was the worst drought experienced in the district, The main cause of 
nomad’s migration is drought, in addition to other reasons. 
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Recommendations: The researcher recommends forming of animal 
production industry in the area, and the Kenyan government should put more 
effort to develop the district. 
 
Second study: Richard Otieno Juma a thesis submitted to the Victoria 
University of Wellington in fulfillment of the requirements for the degree of 
Doctor of Philosophy in Development Studies Victoria, entitled 
Turkana livelihood strategies and adaptation to drought in Kenya 
 
This study draws on the experience of Turkana pastoralists living in the 
Turkana District in the arid zone of north-western Kenya, an area with a 
long history of food insecurity.  
 
The study looks at the problem of drought and famine from a historical 
perspective in order to bring into context contemporary adaptive strategies. 
Special attention is focused on understanding the inherent potential of the 
Turkana people to change their own livelihoods within their respective 
social and economic milieu in response to drought and famine, with a view 
to understanding the implications of these indigenous responses to adapt to 
drought in this region in the future. Specifically, the study analyses the types 
of social networks which were activated during the 2005-2006 drought and 
famine which hence, over time have shaped the adaptation of the Turkana 
people’s livelihood strategies.  
 
Documentary review, observation and informal interviews, key informant 
interviews, a household survey, and case histories and mapping were used to 
obtain data. Data were analyzed both qualitatively and quantitatively.  
 
The major findings were: firstly, that Turkana people apply a perceptual 
filter to their crises before finding a relevant livelihood strategy; secondly, 
that the Turkana possess a iv repertoire of adaptive strategies which stand 
out in relief and draw on social networks as an insurance system. The 
dominant modes of networks identified during the 2005-2006 drought and 
famine consisted of trading, reciprocity, migration, splitting families and the 
search for allies.  
 
Finally, the study concludes that, since the drought and famine problem in 
the Turkana District is an indication of what might become a wider problem 
throughout Kenya; the challenge for the Turkana people and the Kenyan 
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government is to plan for a sustainable adaptive strategy based on 
indigenous initiatives. 
 
 
Third Study: Bashir Mohamed 2004, Masters, and DROUGHT DISASTER 
AND ITS EFFECT ON RURAL DEVELOPMENT, Ogadenia province east 
Ethiopia, Disaster management and refugee studies institute (DIMARSI), 
international university of Africa- not published.  
 
Fourth study: Paul Lepenoi Lekapana, 2013, SOCIOECONOMIC IMPACTS 
OF DROUGHT ON PASTORALISTS, THEIR COPING STRATEGIES, AND 
GOVERNMENT INTERVENTIONS IN MARSABIT COUNTY, KENYA 
A thesis submitted in partial fulfillment of the requirements for the Master of 
Arts degree in Environmental Policy Centre for Advanced Studies in 
Environmental Law and Policy (CASELAP) University of Nairobi. 
 
This study investigated the socioeconomic effects of drought on pastoralists, 
their coping and adaptation strategies, and the government interventions in 
Loiyangalani Division of MarsabitCounty. Using both qualitative and 
quantitative approaches, the study employed desktop review of relevant 
documents, semi-structured questionnaires, and interview schedules on key 
informants and focus groups. Multi-stage sampling method was used on 
households. 
The study revealed that government intervention has been largely through 
provision of emergency food aid. The government has put in place policy 
and institutional framework to address the issue of drought. However, 
insufficient financing and low prioritization has hampered effective 
implementation of these policies.  
The study recommends a policy strategy geared towards diversification of 
pastoral livelihoods and promotion of their resilience. This includes 
establishment of road infrastructure, improvement of livestock marketing 
and trade, provision of veterinary services, development of water resources 
and provision of public health facilities. 
 
 Fifth study: Rashid Mohammed Khalafallah 2006 
IMPACT OF DROUGHT ON FOOD SECURITY   a comparative study of 
sorghum production in Gezira, vs. North Kordofan and North Darfur 
A thesis submitted to the University of Khartoum in partial fulfillments of 
the requirements for the M.Sc. Agric. Economics  
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The study examines the impact of drought on food security taking sorghum 
production as an example which is considered as one of the most important 
food crop in Sudan and produced in all subsectors, irrigated, rainfed 
mechanized and traditional. 
 The study compares sorghum productivity in Gezira vs North Kordofan and 
North Darfur 
 
This study depended mainly on secondary data, which was a collected 
record of related government institutions, FAO reports and studies related to 
the issue. The data were analyzed by: coefficient of variation, F-test, T-test, 
Duncan Multiple Range Test and simple linear regression model. 
 
The main findings of the study are: there were not significant differences 
between North Kordofan and North Darfur in sorghum productivity, while 
these differences were significant when North Kordofan and North Darfur 
are compared to Gezira. 
 
The study recommended a number of short-term as well as long-term 
suggestion and strategies to be implemented, some of which include: 
Improvement of the economic environment for agriculture and food sector 
through macro-economic stability, also establishment and improvement 
production centers and metrological stations under traditional farming, these 
metrological stations should be complemented by satellite rainfall data 
which is both economic and timely and can serve as early warning systems 
of disasters and crises. 
Developing rural infrastructure helps mitigate food insecurity by connecting 
food surplus and food deficit regions and enabling the government and 
donors to more easily access people in need. 
Increase the productivity level of food crops production through adopting 
more productive technologies such as drought resistant varieties, early 
maturing varieties, application of fertilizers, increasing the level of 
agricultural research, training and extension for agriculturalists and farmers. 
Adopt grain storage strategies, i.e. building of warehouses and silos and 
improvement of the traditional methods of grain storage using modern 
technologies especially in remote areas such as North Kordofan and North 
Darfur to ensure rapid food supplies in emergency cases. 
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The different between my study and the previous studies  
All studies focused on drought disaster but differed in the area of study 
because of this all studies have relation with study of the researcher although 
some has direct relation with the researchers study since it focused on same 
region. 
First study:  focuses on IMPACT OF DROUGHT ON SOCIO-ECONOMIC LIFE IN 
NORTH EASTERN PROVINCE KENYA (CASE OFWAJIR DISTRICT between 
1992-2006 While my study is more general since it focuses on impact of 
drought on food security and socio- economic can be part of food security. 
Second study: Study is on Turkana livelihood strategies and adaptation to 
drought in Kenya while my study emphasize on drought impact on food 
security. 
Third Study: is on DROUGHT DISASTER AND ITS EFFECT ON RURAL 
DEVELOPMENT, the difference is study area and we share the drought 
disaster, this study focuses on development while my study emphasize on 
food security 
Fourth study is on SOCIOECONOMIC IMPACTS OF DROUGHT ON 
PASTORALISTS, THEIR COPING STRATEGIES AND GOVERNMENT 
INTERVENTIONS IN MARSABIT COUNTY, KENYA 
This study concur with my study on drought impact but differs in the study 
area and it focuses on socio-economic of drought and its impact on 
pastoralist but my study emphasize on impact of drought on food security. 
 
Fifth study: Rashid Mohammed Khalafallah 2006 
IMPACT OF DROUGHT ON FOOD SECURITY   a comparative study of 
sorghum production in Gezira, vs. North Kordofan and North Darfur 
This study totally concurs with my study but only differs in the study area. 
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Definitions of Significant Terms Used in the Study 
 
Adaptation: Refers to adjustments in ecological, social, or economic 
systems in response to actual or expected climatic stimuli and their effects or 
impacts (Morton et al., 2002). 
Coping Strategies: These are collection of people’s responses to declining 
food availability and entitlements in abnormal seasons or years (Kebebew, 
2001). 
Drought: Has several meanings but the one adopted for this study is a 
period when two or more consecutive dry years occur in which deficient 
precipitation has detrimental effects on the production system (Coppock, 
1994). 
Dryland: A tract of land which is deficient in soil moisture and where 
rainfall is totally unreliable and highly variable in space and time (Oxford 
advanced Learners Dictionary, 7
th Edition). 
Nomadic Pastoralism: This is a system characterized by high mobility and 
often regular movement of people and their livestock. Generally nomadic 
pastoralists follow established migration routes; however erratic rainfall and 
dynamic external conditions require some kind of flexibility which leads the 
nomads to deviate from the established migration routes (FAO,  2222 ). 
Mitigation Strategies: These are actions taken to avoid, reduce the severity 
of, or eliminate an adverse impact                                                 
Livelihoods: livelihood is understood in this study, as a dynamic realm that 
integrates both opportunities and assets available to a household in order for 
it to achieve desired goals and aspirations.  
Pastoral System: This refers to a system where households acquire more 
that 50% of their total gross income (including the value of own produce 
consumed within the household) from mobile livestock rearing on 
unimproved communal pastures (FAO, 2002). 
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Post Drought period: This is the period falling between two drought cycles. 
In the inter drought cycle, the post-drought recovery phase comes between 
the drought period and the high-density phase before the next drought 
(Ahmed et al., 2001).                                                                       
Resilience: resilience is ―the ability to build and increase the capacity for 
learning and adaptation‖ Developing resilience implies bouncing back after a 
shock. It particularly means that there are coping strategies in place that 
enable the successful emergence from such shock or trauma         
Household: In this study a household is recognised as a basic unit of 
analysis which include more than one individual (although a single 
individual can also constitute a household), who share economic activities 
necessary for the survival of the household and for the generation of 
wellbeing for its members (Rudies, 1995).  
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CHAPTER TWO 
THEORETICAL FRAMEWORL 
Introduction 
This chapter attempts to present related framework of drought and food 
security concepts and definitions. Subsequently, it tries to discourse the 
major theoretical perspectives on drought and food security giving particular 
emphasis on impact of drought to household food security. Drought example 
is also highlighted in this chapter. 
Finally, dimension and household measurement of food security is explained 
in this chapter. 
Drought and Food Security  
This section mainly aims at reviewing major definitions and concepts of 
drought and food security in general and then state types of drought and its 
characteristics the adopted dimension of food security and household level 
for this study. 
Definitions of drought: 
Meriod (1989) cited the definition of drought as: "the period when crops fail 
to mature for lack of rainfall or when precipitation is insufficient to support 
established human activities". Drought also has been recognized as" a period 
of interrupted or deficient precipitation. 
Klages (1947) considered drought as a moisture deficiency that interferes 
with the normal life process of plants to the extent that the balance of 
nutrition is shifted far enough to any unfavorable direction to result in 
material reduction of yields. 
Warren and Agnew (1988), defined drought, using the definition employed 
by the Indian Meteorological Office, to be a deficiency of 20% or more 
below the normal rainfall. 
Abu Sin (1991) cited the definition of drought as the rain failure and 
variability within the lowest 10% of recorded rainfall. It could also be 
defined as the deficiency of annual rainfall below the requirement of the 
dominant plant species. 
In order to study the impact of drought on food security we follow the last 
definition which adopted by Abu Sin (1991). 
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Types of drought  
There are some indicators that experts use to determine if a condition can be 
called a drought. These indicators help local authorities, states or 
governments use to plan and release appropriate relief resources to affected 
areas. Besides those, here are some common types of droughts:  
1.Meteorological drought:  
2.Agricultural drought:  
3.Hydrological drought:  
4.Socioeconomic drought:  
 
Drought Characteristics and Severity (
1
) 
Droughts differ from one another in three essential characteristics: intensity, 
duration, and spatial coverage. Intensity refers to the degree of the 
precipitation shortfall and/or the severity of impacts associated with the 
shortfall. It is generally measured by the departure of some climatic index 
from normal and is closely linked to duration in the determination of impact. 
Another distinguishing feature of drought is its duration. Droughts usually 
require a minimum of two to three months to become established but then 
can continue for months or years. The magnitude of drought impacts is 
closely related to the timing of the onset of the precipitation shortage, its 
intensity, and the duration of the event. Droughts also differ in terms of their 
spatial characteristics. The areas affected by severe drought evolve 
gradually, and regions of maximum intensity shift from season to season. 
 
 
 
 
 
 
 
 
                                                          
1  Donald A. Wilhite, M.V.K. Sivakumar and Deborah A.Wood (Eds.). 2000. Early Warning Systems for 
Drought Preparedness and Drought Management. 
Proceedings of an Expert Group Meeting held in Lisbon, Portugal, 5-7 September 
2000. Geneva, Switzerland: World Meteorological Organization. 
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Impact of drought in Africa  
The loss of natural resources, environmental degradation (Van Crowder et 
al., 1998) and desertification (UNCCD, 2004) affects food security. The 
poor households that are affected by drought and desertification do not have 
adequate resources to deal with food shortages leading to food insecurity and 
hunger that affects millions of people. If land degradation continues at the 
current pace, it is projected that more than a half of cultivated agricultural 
area in Africa could be unusable by the year 2050 and the region may be 
able to feed just 25 percent of its population by 2025 ( FAO, 2006). 
Agriculture being one of the main economic activities in Africa (which 
represents around 40 percent of the region‘s GDP and employs about 60 
percent of the active labour force), this would lead to a catastrophe with 
unprecedented repercussions (FAO, 2006).  
In the two northern regions of Ghana severely hit by soil degradation, it is 
estimated that malnutrition among children increased from 50 percent in 
1986 to 70 percent in 1990 (UNCCD, 2006). The most severe consequence 
of drought is famine. Food aid to the subcontinent accounts for 
approximately 50 percent of the yearly budget of the World Food Aid 
Programme ISDR (2007). The consecutive droughts that have occurred in 
southern Africa since 2001 have led to serious food shortages. The drought 
of 2002–03 resulted in a food deficit of 3.3 million tones, with an estimated 
14.4 million people in need of assistance (Simms and Reid, 2005). 
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At the height of the Horn of Africa‘s drought in 2000, 3.2 million Kenyans 
were dependent on food aid, and malnutrition reached 40 percent of the 
population, more than 3 times the normal level.  
In 2005, Concern, in partnership with the Diocese of Malindi, Kenya, 
provided seed and technical support to 2,129 farm households who were 
severely affected by drought (DAO Annual Report, 2005). During the same 
year 2005 many other African countries faced food shortages because of the 
combined effects of severe droughts (Nhambura, 2006; Radford et al., 2005) 
and desertification that could become semi-permanent under climate change. 
The worst affected countries included Ethiopia, Zimbabwe, Malawi, Eritrea 
and Zambia, a group of countries where at least 15 million people would go 
hungry without aid (FAO, 2005). The situation in Niger, Djibouti and Sudan 
also deteriorated rapidly. Many of these countries had their worst harvests in 
more than 10 years and were experiencing their third or fourth consecutive 
severe drought. The Sahelian drought and famine of 1968 to 1974 is a 
horrific reminder of the combined effects and impacts of desertification and 
drought. In the span of six years, hundreds of thousands of people died of 
hunger and millions of animals perished. Images of starving children, dead 
livestock and desolate land quickly grabbed the world‘s attention and 
catapulted desertification Centre stage (McHarry et al., 2002). In Africa as a 
whole, food consumption exceeded domestic production by 50% in the 
1980s and by more than 30% in the 1990s (WWI, 1998). Although 
agriculture will remain for many years a major contributor to the economies 
of most developing countries (Van Crowder et al., 1998), in some countries, 
however, its share of GDP will progressively decline as drought and 
desertification take their toll with food shortages increasing at the same time.  
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Example of Droughts in Kenya 
Drought events associated with climate change and climate variability have 
become more pronounced in Kenya in recent years, adversely affecting 
agricultural production (UNEP, 
2007). in the last 100 years, Kenya has recorded 28 major droughts, three of 
them in the last decade. The severity and frequency of droughts seem to 
increase in the country over time (Murungaru, 2003). During the last half of 
the 20th Century droughts in Kenya occurred in 1951, 1952-55, 1957-58, 
1974-76, 1980-81, 1983-85, 1987, 1992-93, 1995-96, 1999-2000 and 2004-
06 (Downing et al., 1985; Ngaira, 2004). Between 1993 to date, Kenya has 
declared seven national disasters in 1992-93, 1995-96, 1999-2001, 2004-
2006 and 2008-09 due to droughts and 1997-98 and 2003 due to floods 
related effects. In between these years, a series of severe weather related 
emergencies, particularly droughts, floods and landslides, not declared a 
national disaster, but fairly threatening were experienced (Murungaru, 
2003). According to Oxfam (2006) drought conditions in Kenya today are 
becoming the norm and non-drought years the exception in ASALs. The 
rapid recurrence of drought-related shocks leaves inadequate recovery time 
before the next shock occurs. This means that an increasing number of 
households, the majority of them being pastoralists, are losing their capacity 
to participate economically and to be self food-sufficient through the 
practice of rain-fed agriculture. 
About 70% of the Kenya’s land mass is affected by drought. Table 1 shows 
the area and the effects of recent droughts in different parts of Kenya. 
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Table 1: Recent Drought Incidences in Kenya 
Year  Region  Effects 
1974-76 Most parts of 
Kenya 
Maasai cattle losses of about 80% 
1980 Eastern, Central, 
Western 
Coast Provinces 
Crop production paralyzed and water shortages in 
Towns 
1981 Eastern Province Crop failure causing famine in the province 
1983  Countrywide Migration of people and livestock in search of food, 
water shortages 
1984-85 Central, Rift valley, 
Eastern 
and North eastern 
Provinces 
Large food deficits leading to consumption of the 
yellow maize and large food queues in the supermarkets 
1987 Eastern and Central 
Provinces 
Severe food shortages in eastern, less in central 
Provinces 
1991-92 North eastern, 
Eastern, Rift valley 
and Central 
Provinces 
70% loss of livestock, severe food shortages 
 
1999-2000  Countrywide 4.7 million people dependent on relief food, water 
Shortages 
2004-06  
 
Most parts of 
Kenya 
 
Acute food shortages in pastoral and agro-pastoral areas, 4.4 
million people affected. 
2.6 million People were at risk of starvation. 
Up to 70% loss of livestock in some pastoral communities. 
2008-2009 Most parts of 
Kenya 
 
Acute food and water shortages in pastoral and agro pastoral 
areas. 
About 3.8 million people urgently required food aid 
and about 6.2 million were at risk of starvation 
Loss of wildlife animals- 40 elephants died 
Source: UNEP, 2000, Ngaira, 2004; KRCS, 2005; OCHA, 2009) 
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Agriculture in the ASALs (Arid and semi-arid lands) of Kenya 
Agriculture supports up to 75% of the Kenyan population and generates 
almost all the country’s food requirements, which in turn depends on rainfall 
(UNDP, 2007). However, only about 12% of Kenya’s landmass is of 
medium to high agricultural potential due to adequate and reliable rainfall. 
The rest of the country (about 88%) falls under ASALs which are of low 
agricultural potential (Kinyua, 2004). Semi arid areas are only suitable for 
rain fed marginal crop production and livestock farming for subsistence. 
This form of agriculture does not provide substantial contribution to the 
economies, producing barely enough food for human survival (William and 
Balling, 1996). Two major types of rain-fed subsistence agriculture practiced 
in the ASALs of Kenya are: small-scale mixed farming which involves 
growing of crops and keeping of livestock practiced by small-scale holders 
in the sub humid and semi arid zone and pastoralism which involve keeping 
of large herds of livestock only. Pastoralism is carried out in the arid and the 
very arid parts of Kenya. The exchange of livestock for grain and other 
consumer goods is common in these areas (Gok, 1991; GoK, 2007). 
Droughts are the major constraints to rain-fed agricultural production in 
ASALs. Biamah (2005) observes that rain-fed crop farming in the semi-arid 
areas have a 25-75% risk of crop failure while the arid regions have a 75-
100% risk of crop failure. Therefore, pastoralists and marginal agriculturalist 
in the ASALs were considered to be the most vulnerable to the effects of 
droughts because their livelihoods rely heavily on climate performance with 
a very weak economic base. The most adversely affected by drought is the 
agricultural sector, which has obvious implications on food security 
(Ngaira,2005). (
1
) 
 
 
 
 
 
 
 
                                                          
1 The International Journal of Climate Change: Impacts and Responses 
Volume 2, Number 2, 2010, http://www.Climate-Journal.com, ISSN 1835-7156 
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Droughts and impacts on agriculture and food security 
Drought has become more frequent and more severe in recent years and 
drought‐affected areas are projected to increase in extent. Drought ranks as 
the single most common cause of severe food shortages, particularly in 
developing countries, and represents one of the most important natural 
triggers of malnutrition and famine. It affects the four dimensions of food 
security – availability, stability, access and utilization. 
Drought impacts on agriculture include crop losses, lower yields in both 
crop and livestock production, increased livestock deaths, increases in insect 
infestation and plant and animal diseases, damage to fish habitat, forest and 
range fires, land degradation and soil erosion. Its impacts on human health 
include increased risk of food and water shortages, increased risk of 
malnutrition and higher risk of water‐ and food‐borne diseases. 
Drought represents a constant threat to world food security. It causes income 
losses because several sectors can be affected. Prices of food products rise as 
supplies are reduced, with severe effects on the poorest and most vulnerable. 
Also shortfalls in food production leads to substantial increases in imports to 
meet local needs, which can result in increased fiscal pressure on national 
budgets. 
The impact of drought affecting major food producing and/or consuming 
countries or regions can be felt on global markets. The 2007‐08 and the 2010 
episodes of price spikes are cases in point. 
Examples of major drought‐affected regions include: the USA which 
experiences droughts in intervals of a few years, with serious droughts in 
1980, 1988, 1998 and 2002 significantly affecting agriculture production; 
Australia with serious events in 1982‐83 and 1991‐95 having considerable 
economic impacts on the agriculture sector, including in irrigated areas; and 
India which is subject to frequent and widespread drought – during the 
drought of 2002, the impact covered over half of the Indian land mass and 
threatened the livelihoods of 300 million people across 18 states. 
In addition to the economic and natural resources losses, droughts cause 
displacement of people, migration and loss of human life. The table below 
shows the most serious drought disasters for the period 1900 to 2011 and the 
number of estimated fatalities. 
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Table 2: Serious drought disasters 1900 ‐ 2011 
Country Year Fatalities, 
thousands 
Ethiopia Drought 1982‐84  300 
Sudan, Drought 1982‐84 150 
 
Ethiopia, Drought 1973 100 
 
India, Drought 1965 1 500 
 
Bangladesh, Drought 1943 1 900 
 
India, Drought 1942 1 500 
 
China P Rep, Drought 1928 3 000 
 
Soviet Union, Drought 1921 1 200 
 
China P Rep, Drought 1920 500 
 
India, Drought 1900 1 250 
 
 
Source: "EM‐DAT: The OFDA/CRED International Disaster Database 
www.em‐dat.net ‐ Université Catholique de Louvain, Brussels, Belgium 
 
The concepts of food security: 
FAO (1996) during the world food summit paper (Food Agriculture and 
Food Security) defines food security as assuring to all human beings the 
physical and economic access to basic food they need. 
This definition implies the concepts of food availability, stability and 
accessibility. 
The committee on world food security refines "this definition to be physical 
and economic access to adequate food for all household members without 
undue risk of losing such access." This is the accepted definition of 
household food security because it introduces the concepts of vulnerability 
and adequacy. 
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Vulnerability means the presence of factors that place people at risk of 
becoming food insecure or malnourished, including those factors that affect 
their ability to cope while Adequacy means the sufficiency of the quantity 
of food per household or per its individual members. 
Other definitions of food security include the following: 
1. Food security is a situation that exists when all people, at all time, have 
physical, social and economic access to sufficient, safe and nutritious food 
that meets their dietary needs and food performances for an active and 
healthy life. 
2. Food security may be defined as the ability of food deficit countries, 
regions or households within these countries, to meet target consumption 
levels on a year-to year bases. 
This study follows the definition adopted by FAO (1996) which implies the 
concepts of food availability, stability and accessibility emphasis on food 
availability. 
 
The Four Dimensions of Food Security (
1
) 
 Food Security involves four aspects entitled the Four Dimensions of Food 
Security. Those four dimensions are easy to extract from the WFS definition 
and are, together, equally useful as a tool for food security analysis.  
1. Availability  
The first dimension is the availability. In the WFS definition it refers to the 
term “sufficient”. It is defined by WFP as “The amount of food that is 
present in a country or area through all forms of domestic production, 
imports, food stocks and food aid”. (WFP, 2009, p.170). The definition 
obviously refers to net commercial imports, once deducted the commercial 
and other exports, furthermore the definition does not only apply to 
countries or areas but also to villages and households. A previous definition 
by WFP did also refer to “commercial imports including cross-border trade” 
and is still par of their operational manual. Although the final declaration 
adopted by the FAO Founding Conference stated that “the first cause of 
                                                          
1 http://www.fao.org/docrep/005/y4671e/y4671e06.htm#fn22      / 28/10/2016 at 4:55pm 
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malnutrition and hunger is poverty”, for a long time it has been considered 
that food security was a synonym to availability of food. (Shaw, 2007, p. 4). 
Most of the efforts undertaken by researchers, practitioners and teachers 
during the last three decades consist demonstrating and trying to convince 
that food security is not simply a question of availability of food. The 
conviction that food security consists in the availability of food commodities 
normally results in the believe that increasing food production would 
increase food security. Again, during the last fifty years or so, the 
agricultural production has continuously grown more quickly than the 
population, the amount of food commodities available on earth (at least in 
terms of macronutrients) is largely sufficient to feed more than today’s 
world population and still, some people do not have access to food. 
2.  Access 
The second dimension of food security is the access. In the WFS definition, 
it refers to “have physical, economical and social access”… Although the 
concept of access to food was first presented by Amartya Sen in the early 
1980’s, it is not yet necessarily common to refer to it as an important 
element of food security. Moreover, since the Niger food crisis in 2005 and 
the World food prices crisis in 2008, many are tempted to limit the access 
dimension of food security to its economical or financial dimension. WFP, 
for example, defines the food access as “A household’s ability to acquire 
adequate amount of food regularly through a combination of purchases, 
barter, borrowings, food assistance or gifts”. (WFP, 2009, p. 170). In fact, 
there are three elements in the access to food: physical, financial and socio-
cultural. 
 - The physical aspect is in fact almost a logistical dimension.  
- The economic aspect of the access to food can be defined as WFP does. In 
a situation of food security, thus, food commodities are available where 
people need it and households have the financial ability to regularly acquire 
adequate amounts of food to meet their requirements. The understanding that 
food commodities being available but not affordable by people would 
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determine a situation of food insecurity is still recent in the story of food 
security. 
 - Finally, the last element of the access to food, as per the WFS definition, is 
the “social” or socio-cultural access to food. This refers to the fact the food 
commodities may be available, physically near to the consumer that may 
have the required resources to acquire them but that there may be socio-
cultural barriers limiting the access to food, in particular to some groups of 
the population for gender or social reasons  
3.  The Utilization Dimension  
The third dimension of food security is food utilization. In the WFS 
definition it refers to “safe and nutritious food which meets their dietary 
needs”. It is not sufficient that food be available and accessible to 
households to ensure that people will have a “safe and nutritious” diet. A 
number of elements intervene here such as: the selection of food 
commodities, their conservation and preparation as well as the absorption of 
nutrients. Food has to be of good quality and safe. It should not be taken for 
granted that all people, even in so called traditional societies, know how to 
best utilise food commodities, not to mention the fact that dietary habits are 
changing very quickly, including in so called traditional societies. This is 
even truer for displaced persons and refugees and people victim of a shock 
that may have modified the commodities value chains. Training may be 
required to help people optimizing their use of the food that is available and 
to which they have access.  
4. The Stability 
 The fourth dimension of food security is stability. In the WFS definition it 
refers to: “at all times”. This stability applies in the first instance to the 
previously mentioned three dimensions of food security. Food security is “a 
situation” that does not have to occur a moment, a day or a season only but 
on a permanent basis with sustainability. Based on the stability dimension of 
food security, one speaks about chronic and transitory food insecurity: • 
Chronic food insecurity is a long term or persistent inability to meet 
minimum food requirements 
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 • Transitory food insecurity is a short term or temporary food deficit. 
 There is also cyclical food insecurity such seasonality. (Devereux, 2006)  
Household Food Security 
Studies on assessment of food security can take different level of unit of 
analysis, at national, regional, community, household and individual levels. 
Since collecting precise information for each individual might be impossible 
or too costly, especially in poor country like Ethiopia, there is an option 
which is widely practiced in food security research. This is a study starts at 
household level analysis by applying a weight (Adult equivalent scales or 
ratio) to adjust to its composition and drives weighted per capita estimate 
(Jacobs, 2009). Hence, it is worthwhile to look at the concept of household 
food security since this study’s center of attention is at household level. 
The concept of household food security is a more recent development and 
the bulk of literature dated from 1980s equating national food security with 
food self-sufficiency is a problem that needs to be clearly understood. Many 
countries those used to be considered as self sufficient in food were found to 
be food insecure due to the fact that they either lack an efficient food system 
or the capacity to the level of food entitlement. This indicates that attaining 
macro-level food self sufficiency does not ensure the achievement of 
household food security (Getahun, 2003) 
Therefore, food security strategy has to address household-level food 
production and investment in food production and storage. These, however, 
are essential but not sufficient vehicles for solving household-level 
malnutrition and household food insecurity problems (Rukuni, 2002). 
Debebe (1995) as cited in Ayalew (2003) indicates that household food 
security mainly conditioned by factors, which are related to the process of 
acquisition, household procurement strategies and socio economic condition 
of the society. With regard to this, the key elements that are critical to 
household food security are availability and access. The former is further 
influenced by the different source of food and handling patterns which 
facilitate the time dimension of food availability in the household. 
Besides, household is identified as food secured if entitlements of demand 
for food security is greater than food needs, which is defined as the 
aggregation of individual requirements. At individual level, the definition is 
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much more straightforward. An individual is food secure if his or her food 
consumption is determined by claim the individual has on household food 
source. 
Entitlements is Sen (1981) defined as a set of alternative commodity bundles 
that a person can commend in a society using rights and opportunities that he 
or she faces. This means, what can a person produce, buy or borrow, given 
what they own and what socially and state regulations allow them to do with 
that. He identified four main categories of entitlement, namely, trade based 
entitlement, which describes what an individual can buy with the 
commodities and cash they own; production based entitlement, which 
describes the right to own what one produces with one own resource; 
inheritance or transfer entitlement which refers to the right to own what is 
willingly given by others as remittance, bequest, as well as transfer from 
state such as social security, pensions and food distribution. All these 
entitlements give an individual control over resource which they can use. 
Measuring Household Food Security 
There is no single indicator to measure food security. Many different 
indicators are needed to capture the various dimensions at country, 
household and individual levels (Hoddinnot, 1999). Since food security is 
influenced by different interrelated socio economic, physical, institutional 
and political factors, it requires understanding of multidimensional contexts 
of the target area. Hence, combining both qualitative and quantitative 
household data sources in studying of food security activities allows 
knowing holistic nature of the study area comprehensively as argued by 
(Degefa T. , 2006) since some indicators only appropriate for assessing the 
process while others monitoring of the outcomes of certain project goals. It 
is up to the researcher to select a combination of indicators that suit the 
objectives of the investigation, the level of aggregation and specific 
circumstance of the study and study area ((Carletto & Morris, 1999). 
Generally, the most common indicators to household food security are food 
availability, food consumption or access and composite food security. 
Measuring food security in terms of food availability focuses on national or 
household agro food output or supply (Jacobs, 2009). In the table below it 
was illustrated these three common indicators.  
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Table 3: common indicators 
Indicator/Measure Focus Examples 
Food availability National/household 
agro-food output 
Food balance 
sheets/models 
Food 
composition/access 
Food demand or 
consumption at 
household level 
Household expenditures 
models, food 
expenditures ratio, 
income elasticity 
Composite food 
security 
Simultaneously 
captures each 
dimensions in a single 
indicator 
Poverty Hunger Index, 
Food 
security Gap Index 
Sources: Jacobs, 2009. 
 
The Food Balance Sheet is a widely used tool for analyzing the overall food 
supply situation and estimating import requirements of a country or region. 
The original Food 
Balance Sheet was introduced by FAO under its Global Information and 
Early Warning 
System for Food and Agriculture based in Zimbabwe in 1994 (SADC, 
2009). 
The Household Food Balance Model (HFBM) is developed by Degefa in 
1996, which is adopted from FAO, to simplify the method of gathering data 
in food security research nationally as explained by (Messay, The Food 
Security attainment role of urban agriculture: A case of Adama town,Central 
Ethiopia, 2009). The same author conveyed that the food balance sheet tool 
has been used by many scientific studies to measure the contribution of 
development projects mainly in agriculture sector.  
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CHAPTER THREE: BACKGROUND INFORMATION ABOUT THE 
STUDY AREA 
 
 
 Mandera County 
 
Location and size 
The Mandera County is located in the North Eastern part of Kenya being one of 
the four districts in the former North Eastern Province. The County lies between 
latitude 2. 11’ north and 4. 17’ north and longitudes 39. 47’ east and 41. 4.8’ east. 
The county covers an area of 26,474 square kilometers and boarders Ethiopia to 
the north, Somalia to the east and Wajir County to the south and southwest. The 
county has four constituencies namely Mandera East, Mandera Central and 
Mandera West. The three constituencies have a total of 18 administrative 
divisions. There are two local authorities namely, Mandera Town Council and 
Mandera County Council. (GoK, 2013).  
 
Figure 1: Mandera county base map 
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Climate/Weather: 
Rainfall is scanty and unpredictable averaging 255mm. It is very hot with 
temperatures at a mean annual average of 28.3 0C but can reach a high of 37 0C. 
Table 4:  Rainfall Data 
YEAR JAN FEB MAR APRIL MAY JUNE JULY AUG SEPT OCT NOV DEC TOTAL 
2008 2.7 0.0 TR 54.9 46.5 TR 1.4 1.6 0.4 69.0 27.1 0.0 203.6 
2009 1.7 9.3 2.6 32.0 11.3 TR 0.7 0.0 TR 171.3 36.1 0.2 265.2 
2010 0.0 109.8 123.3 101.4 5.2 0.0 TR 0.4 0.0 47.5 2.9 0.0 390.5 
2011 0.0 0.0 TR 50.6 43.6 0.0 0.0 TR 0.0 90.3 221.7 41.7 447.9 
2012 0.0 TR 0.0 50.5 11.9 0 0.1 0 20.5 26.9 28.7 1.5 140.1 
2013 10.0 0 85.0 59.5 0.9 0 2.3 0 0 17.9 125.3 0 290.9 
Source_ NDMA Mandera EWS Bulletins 
 
Mandera has a largely semi arid climate with most areas lacking permanent water 
sources or water mass, and reporting low rainfalls throughout the year. Rainfall is 
scanty and erratic with an annual average of 255mm. The long rains fall in the 
months of April and May while the short rains fall in October and November. 
There is high rate of evaporation, which causes withering to most vegetation 
before maturity. The Mandera County is one of the hottest districts in Kenya with 
a mean annual temperature of 30o C. The highest temperatures are experienced in 
the months of February to April and September to December. February, the 
hottest month has an average maximum temperature of 37o C.  
Droughts have become frequent and more severe in this region due to climate 
change. The rain pattern, intensity and coverage are increasingly unpredictable 
and this affects planning and adaptation strategies. 
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Figure 2: Rainfall data 
Source: designed by researcher 
 
 
29 
Land availability and use 
According to Kenya Integrated Household Budget Survey (KIHBS 2005/06), 
over 90% of the land is communally owned and used for grazing with some few 
pockets (along River Daua) used for rain fed and irrigated agriculture. Only five 
per cent of the land within urban centres had title deeds while a majority of rural 
households use ancestral rights to land without formalised tenure system. The 
county receives bi-modal rains with long rains occurring in the months of April 
and May while the short rains occur in October and November. Rainfall is scanty 
and unpredictable averaging 255 mm. Temperatures are relatively high with a 
minimum and a maximum of 240C and 420C in July and February respectively. 
However, due to climate change effects, the temperatures and precipitation in the 
county are expected to change and impact on agriculture development. About 
95% of the county is semi-arid with dense vegetation of thorny shrubs and 
‘mathenge’ trees (GoK, 2013).  
 
Population Size and Composition 
The Kenya Population and Housing Census (KPHC) of 2009 put the county 
population at 1,025,756 persons (559,943 Male and 465,813 Female). In 2012 the 
population was projected to grow at 3.96% giving 1,152,506 people. By 2015 and 
2017, the population was projected at 1,294,917 and 1,399,503 respectively. The 
increase in the overall population calls for more investment in economic and 
social facilities, education, agriculture, health as well as creating employment 
opportunities. The employment level was 307,375 persons which represented 
73% of the 2012 projected total labour force. In addition, the county had a 
poverty rate of 89.1% compared with national average of 46%. 
Administrative and political units 
The county is divided into six administrative sub-counties namely: Banissa, 
Lafey, Mandera West, Mandera East, Mandera North and Mandera Central. 
These sub-counties are further sub-divided into 22 divisions, 97 locations and 
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141 sub-locations. The county has six parliamentary constituencies namely: 
Mandera East, Banissa, Mandera West, Lafey, Mandera North and Mandera 
South. Moyale town is the county headquarters. 
Culture, religion and food of the Mandera county people 
The Mandera people have practiced Islam for such a long time that many Somali 
customs are derived from this religion. Islamic influence is manifested in the 
Somali way of dressing, which is very similar to that of the Swahili people. 
However, unlike Swahili men who wear a small white cap on their heads, the 
Somali men often wear a turban. 
Polygamy is widely practiced among the Somali since Islamic laws allow a man 
to have as many as four wives. The women's role is to take care of their homes 
and their husbands, while men watch over the camel flocks. 
In their native Northeastern Province, Mandera county people practice a nomadic 
pastoralist way of life, keeping herds of camels, sheep, indigenous cattle, and 
some goats. As such, milk and meat are part of the Somali diet. 
 Another food the Mandera people enjoy most like any other Somali people is 
pasta, a food acquired from the Italians during Somali's colonial past.  
Information Communication Technology  
The county is served by four post offices located in Elwak, Rhamu, Takaba and 
Mandera Town. Elwak, Takaba, Banisa, Rhamu, Mandera town and a few 
heavily settled areas like Ashabito, Wargadud, Guba, Malkamari, Dandu, 
Eldanaba, Shirmbir Fatuma, Kotulo, Lafey are under mobile networks. There is 
need for more boosters to increase area under coverage.  
There are 13 cyber cafes in the county but with the expansion in rural 
electrification, these numbers are bound to increase. Internet is accessed through 
mobile phone and computers using modems and Local Area Network (LAN) 
setup. There are seven courier service providers and the land lines telephones 
covers Mandera Town and Elwak Market centre.  
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Trade and Economic Activities 
Nomadic pastoralism is the major economic activity in the county with camels, 
goats, sheep’s & cattle being the main type of livestock reared. The region vast 
pasture land has allowed this activity to be viable. 
The main water sources in the region are river Daua a number of shallow wells 
and few major earth pans. The region has small scale agriculture production with 
small scale horticulture producers supplying Mangoes, pawpaw, onions, kales 
and Banana to the local market. 
Business activities which majorly small retail and whole trade is practiced in 
major towns of the county. People trade on manufactured commodities, livestock 
and agricultural produce.  
 
Wildlife and Tourism  
Mandera county is a home to Reticulated Giraffes ,Lions, Spotted Hyenas, Wild 
dogs , Ostrich, Cheetahs, Leopards ,Monkeys, Fox ,Zebras, and other plain 
animals i.e. Several species of Antelopes. Historically Mandera county was an 
international Migratory route of Elephants between Kenya highland and 
Ethiopian Highlands along Daua River through Malkamari National Park to 
Ethiopian Highland and Back. Kenyan Somalis have traditionally lived in 
harmony with their livestock and wildlife .Northern conservation area has 
remained one of the few unpolluted echo systems. Mandera County also has 
indigenous plants which are of economic and medicinal importance that deserve 
to be conserved for posterity.  
Daua River valley in Mandera supports 60% of both livestock, Wildlife and 
Human and agricultural water need of the community. Dawa River valley is also 
a home to very large hippos and crocodiles. The River line vegetation is also 
home to several birds and big pythons rattle snakes and several other species of 
reptiles. Mandera County has very important Historical building, Colonial 
defenses sites, forts Prehistoric Painted café sites, which the communities 
managed to protect as future domestic and international Tourist destination sites.  
Industrialization and Enterprise Development  
There are small scales (Jua Kali) enterprises that have employed simple and 
appropriate technologies to produce consumer goods using local raw materials. 
These include welding and fabrication, motor vehicle repair, carpentry and 
handcrafts, tailoring and clothing, Bakery, watch repair. The County Industrial 
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sector has good prospect since entrepreneurs are taking of manufacturing and 
processing activities with a lot of interest for example recently two Mineral water 
processing plants were set up.  
There are huge resources whose potential remain fully unexploited for industrial 
investments and are used or exported in their raw primary form without any value 
addition. There is need to establish processing plants to add value to these basic 
raw materials, branding, labelling and packaging in order to improve their market 
value and export potential. This is bound to earn more returns for further 
reinvestment to create more employment opportunities 
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Figure3: Map of Kenya showing the location of the County 
 
Source: Kenya National Bureau of Statistics (KNBS 2013) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
34 
Figure 4: Vegetation in Mandera County 
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CHAPTER FOUR 
  THE IMPACT OF DROUGHT ON THE STUDY AREA 
Introduction 
This chapter deals with drought related impact in Mandera County and it 
consists of three sections. The first section focuses on the impacts of drought 
on pastoral communities’ livelihoods. The second Section gives an overview 
of the Impact of Droughts on agriculture in the study area and the last 
section highlight Pastoralists’ Drought Coping and Adaptation Strategies in 
the study area. 
Section one:  Impacts of Drought on Pastoral Communities 
Direct impacts of drought on pastoral communities’ livelihood are the 
depletion of water resources and reduction of vegetation quality and 
quantity. Constrained availability of water resources and pasture due to 
drought adversely affect livestock body and health conditions, milk 
production and eventually livelihood security for pastoral communities 
which principally depend on livestock and livestock products. 
During drought episodes, pastoral communities are faced with two processes 
that adversely affect their livelihood and survival. 
First, drought reduces the level of productivity from livestock resulting from 
losses occasioned by high mortality rates, low calving rates, reduced milk 
production, poor body condition and susceptibility to diseases. This makes 
pastoral investments less viable and pastoral households unable to provide 
for their needs.  
Secondly, in the event of prolonged and severe drought, pastoralists are 
compelled to slaughter their livestock or dispose them to markets to avoid 
losing their livestock to starvation. Moreover, pastoral communities are also 
faced with dynamics in trade that adversely affect their purchasing power 
represented by their livestock. This is attributed to the situation whereby 
drought also affects farming groups, thus leading to reduced supply of grains 
available in the market. Besides, there will be an increased likelihood of 
farmers’ demand for livestock and livestock products to fall due to reduced 
productivity from farming and deteriorated condition of livestock. Livestock 
prices will tend to reduce drastically, while prices of grains and other food 
crops will rise sharply, reducing the purchasing power of pastoral 
communities. Toulmin (1995) illustrated these processes by dividing drought 
into three phases based on pasture production, livestock numbers and 
condition, and grain and livestock prices (Table 1) 
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Table 5: Phases of Drought and Effects on Pastoral Communities 
Phase Effects 
 
First Decline in forage production 
Imbalance between livestock numbers and available forage 
Livestock numbers dwindle through mortalities and sales 
Conditions of livestock become worse and grains harvest 
fail 
Grains prices rise and livestock prices reduce 
Second Herd numbers continue to fall as deaths and sales continue 
Shortage of grains continue to keep food prices high 
There is still pressure on herders to further sell livestock in 
order to 
purchase food 
Third Livestock numbers remain below the level, which could 
make effective use of the available pasture 
Poorer may still be under pressure to sell livestock due to 
food shortage 
Richer households may be able to reconstitute herds 
Some pastoral households become totally destitute and 
must receive food Aid 
Source: (Toulmin, 1995) 
 
1) Livestock Mortalities and Morbidity 
Drought adversely affects the pastoral communities by reducing the 
availability of pasture and thereby resulting in death of livestock. It may also 
directly kill livestock through lack of drinking water. Livestock mortalities 
from starvation and disease outbreaks affected approximately 70 percent of 
livestock in mandera during the 2011 drought (RoK, 2011c). This has 
depressed livestock productivity, altered herds composition and usage.  
Following successive drought episodes of 2008/2009 and 2010/2011, 
pastoral areas in Kenya faced massive depletion of pastures and water 
leading to deterioration of livestock body condition and reduced immunity. 
This situation triggered immense migration of livestock from one region to 
another. 
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2) Impacts on Livestock Trade and Marketing 
Economic impacts of drought to pastoralists are demonstrated by 
deteriorating livestock body conditions and massive livestock deaths, which 
lead to decline in livestock prices. Pastoralists experience decline in levels of 
productivity from their herds following losses in livestock capital from 
deaths, low calving rates, low milk production and weight loss, which 
consequently reduce the market value of livestock. It is therefore a fact that 
drought results in destruction and collapse of pastoralists livelihoods, 
dependence on food aid and long-term destitution. Furthermore, reduction of 
pastoralists’ purchasing power is one of the important economic effects of 
recurrent droughts. To cater for their nutritional and energy needs, pastoral 
communities purchase cereals and other foods with the proceeds from sales 
of livestock and livestock products (Morton & Barton, 2002). However, 
during drought periods, pastoral communities’ purchasing power dwindles 
because, pastoralists lose livestock through mortality and therefore cannot 
sell their stock; poor body conditions of livestock result in poor prices; and 
rise in grain prices prompts pastoralists to sell more stock (Morton & Barton, 
2002). 
Combination of these factors eventually results in famine and destitution 
among the pastoral communities. 
Drought has also been attributed to irregular flow of market of livestock and 
livestock products. 
Poor response to drought by sales of livestock has been shown to occur not 
because pastoralists have low attachment to their livestock, but can be 
attributed to factors such as, knowledge that restocking after drought will be 
difficult and physical difficulties in getting livestock to markets among other 
limitations (Morton, 2005). Moreover, drought is likely to cause a disruption 
in flows of livestock to both domestic and export markets, possibly by gluts 
during drought onset and probably by scarcities during drought and post-
drought phases (Barton & Morton, 2001). 
This will make the physical and financial planning of livestock marketing 
more difficult, both for government authorities and for the private sector 
(Barton & Morton, 2001). 
 
3) Escalation of Resource Conflicts and Insecurity 
Conflicts between pastoral communities and farmers are attributed to 
drought phenomenon. Drought has had a role in triggering violent conflict, 
as pastoralists move deeper into settled zones and as competition for water 
points, key grazing resources and livestock itself intensifies between 
different groups in many parts of the county. 
 
38 
Moreover, during dry spells occasioned by drought, pastoralists move with 
their livestock in search of water and pasture. It is during such episodes that 
conflict arises over herding territories and replenishment of lost livestock 
(Leff, 2009). The concentration of livestock in areas with scarce pasture and 
water resources due to drought will definitely lead to skirmishes. (UNDP, 
2011). For instance, recent conflicts in mandera and wajir Counties were 
mostly caused by droughts. 
 
4) Impacts on Education 
Drought has enormous impact on education particularly in Mandera County 
where school enrolment rates show huge discrepancies in comparison with 
other counties with less incidences of drought. The impact of 2011 drought 
on education has shown varied impact for the ASAL districts. Parents prefer 
to leave their children in schools as they migrate in search of food. In 
Mandera County, pastoralists’ children have dropped out of school due to 
lack of school fees as they also move with their parents in search of water 
and pasture. This situation have huge impact and especially for the female 
children whose education are severely hampered as they are withdrawn from 
school to support their mothers in search of food, take care of other children 
as their parents search for food or in other cases, they are married off early 
for the family to recover livestock and access food. 
 
5) Destitution 
Some pastoral households which previously relied on livestock have lost a 
livelihood source and have hence been rendered destitute. This is evidenced 
by upcoming settlements along main roads and peri-urban areas in In elwak 
and rhamu sub-Counties. 
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Section two:  Impact of Droughts on agriculture 
(1) Low Crop Yields 
Lack of planting seeds, wilting of crops, stunted growth and crop failures, all 
caused by droughts, were the major causes of low crop yields in the study 
area. During drought periods, peasant farmers in the study area consumed all 
harvested yields together with the planting seeds. In Central Division, for 
example, apart from maize, planting of other food crops, especially beans 
and tomatoes relies on uncertified seeds originating from on-farm storage or 
local markets. The surplus yields were sold to buy certified maize seeds. 
Therefore, consumption of stored yields affected the availability of planting 
seeds resulting in late planting due to lack of seeds. According to the 
respondents, late planting resulted due to lack of seeds. Since circumstances 
sometimes forced farmers to sell the treated seeds and fertilizers donated to 
them by the Kenya government and Non Governmental Organizations 
(NGOs). This led to planting of less suitable seeds for areas with low 
rainfall.  
(2) Reduced Rain-fed Crop Farming Activities 
The impacts of droughts are mainly seen in poor crop and animal 
production, culminating into food insecurity, hunger, starvation and loss of 
livestock (Ngaira, 2005). Massive crop failures in mandera had incapacitated 
farmers, forcing them to reduce the acreage under subsistence agriculture in 
favour of paid jobs in urban areas and hence, triggering rural-urban 
migration of the labour force. The study established that farmers had 
reduced cultivated lands by between 30 and 60% in Central Division. The 
reduction was caused by lack of farm inputs, out migration and the need to 
increase the area under pasture for livestock. 
Farmers stated that livestock had more returns than crops. Reduced farming 
activities were common in other parts of Kenya during drought events. 
(GoK, 2007). 
Glantz (1987) asserts that in the event of severe and prolonged droughts, 
farmers may drift to urban centres in search for work or the entire family 
may abandon their land in search of emergency food supplies at famine 
centres. Those who choose to farm in case the rains return operate under 
conditions where most, if not all, of the necessary production assets have 
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been destroyed. Such drought conditions affect the amount of planted 
acreage hence threaten food security. 
 
(3)Changes in Planting Dates 
There has been a gradual change in planting dates, cropping patterns and 
crop varieties in the study area. The timing of rainfall onset was very 
important in determining the farming calendar for rain-fed system. In 
Central division, the late onset, decline and unreliability of the March 
rainfall led to changes in planting dates from early March to mid March and 
April. The late onsets (early season droughts) caused delays in planting thus 
triggering unregulated planting and delays in weeding and harvesting dates. 
Delayed onset of rainfall enhanced rural-urban migrations and also 
consumption of on-farm storage yields meant for seeds. Interviews with crop 
farmers in Central Division revealed that planting dates shifted from late 
February and early March in the 1970s and 1980s to early and mid April in 
the late 1990s and 2000s. As Parry (1990) observes, with changes in climate, 
there are likely to occur very many alterations to the timing of various farm 
operations such as tillage, sowing, fertilizing, and pest and weed control 
because the timing of these operations are dependent on prevailing climates. 
Shifts in farm operations in Central Division largely affected the availability 
of labour and farm input resulting in reduced agricultural productivity. 
(4) Changes in Crop Varieties 
Maize is the staple food for most Kenyans and is grown virtually throughout 
the country except in the arid and the very arid climates, where it can be 
planted only under irrigation. 
In the eyes of the rural small-scale mixed farmers, lack of maize means 
hunger and famine. However, maize crops are quite sensitive to droughts 
than other crop types especially in the ASALs. To reduce the risk of food 
insecurity due to low maize production, the Kenya Agricultural Research 
Institute (KARI) has over the years developed maize and other crop varieties 
that survive relatively well in the ever changing climate.  
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Loss of Livestock 
Livestock production is a major economic and social activity for the 
communities living in Mandera County. Within Mandera County, livestock 
accounts for nearly 90% of the employment opportunities and 95% of family 
incomes. Their diet is mainly milk and meat (GoK, 2004). However, 
droughts pose major constraints to livestock production. A good example 
was the 2008-2009 droughts that put at risk, 16 million sheep and goats and 
10,000 camels affecting 524,000 thousand households in the ASALs 
(Administrator, 2009). Like in most parts of the ASALs, loss of livestock in 
Mandera was largely caused by starvation. Drought diminished the quantity 
and quality of pasture in the Mandera rangelands forcing pastoralists to 
migrate. Frequent and extremely severe droughts in the county had led to 
replacement of perennial grasses with the annuals and the encroachment of 
non-palatable plant species which do not co-exist with grass (Huho et al., 
2009; Huho et al., 2010). Very poor livestock body conditions were common 
during droughts eventually leading to deaths. 
Massive loss of livestock caused food shortages in the county, forcing 
pastoralists to entirely depend on relief food. The slow recovery from 
drought shocks made Mandera County to be placed under the emergency 
operation programme (EMOP). EMOP aimed at saving lives, preventing 
high levels of acute malnutrition, and preserving livelihoods in mandera. In 
efforts to save lives and prevent acute malnutrition, feeding programmes 
were introduced in schools and they are still operational to date. 
 
Table 6: LIVESTOCK POPULATION FUGURES IN MANDERA COUNTY 
YEAR CATTLE CAMEL SHEEP GOATS DONKEY 
2005 241919 195349 245810 463104 6276 
2006 169343 175814 172067 324173 6088 
2007 174423 182843 182391 343623 6209 
2008 57567 51342 72227 138474 5006 
2009 56434 51204 66527 128633 4194 
Source: county livestock office 
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Figure 5: LIVESTOCK POPULATION FUGURES IN MANDERA COUNTY 
 
 
 
Source: design by researcher 
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Figure 6: Distribution of major livestock types by sub-county 
 
 
Source: county livestock office 
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Changes in Livestock Composition 
Cattle were the most valued livestock by the Manderian pastoralists because 
of their role provision of food (milk), payment of dowry and as a sign of 
wealth. Droughts in Mandera have resulted in reduction of vegetation cover, 
biomass productivity, and carrying capacity of rangelands and loss of 
valuable forage species that livestock depend on. (Awuor, 1997; Williams 
and Balling, 1996). The replacement of perenniHals with annual grasses and 
the spread of non-palatable plants (Huho et al., 2009; Huho et al., 2010) led 
to a decline in the number of grazers (cattle and sheep) and an increase in the 
browsers, goats, camels and donkeys. 
 
 
Section three: Pastoralists’ Drought Coping and Adaptation Strategies    
in Kenya 
Pastoralists as a matter of necessity have for many years developed a 
number of drought coping mechanisms, which for many years have enabled 
them to live through drought events (Huho et al, 2011). Their adaptive, 
coping and risk management strategies in the event of drought include 
mobility, livestock sales, herd splitting, livestock diversification, 
maximizing livestock density and livelihood diversification (Mworia,& 
Kinyamario, 2008; Huho et al, 2011). 
 
i. Mobility 
Historically, pastoralists have managed uncertainty and risks associated with 
arid lands including drought through livestock mobility (Scoones, 1994). In 
order to cope and adapt with the unreliable rainfall and pasture distribution, 
pastoralists must practice mobility. Two modes of mobility are practiced: 
Resources exploitation mobility and escape mobility (Oba, 1997). 
Resource exploitation mobility responds to unpredictable pasture and water 
resources availability while escape mobility involves long distance 
migration to escape drought conditions. All are practiced to ensure 
maximum livestock survival. Long distance movement of pastoralists and 
their livestock across districts and international borders is one of the key 
drought response strategies. Within a district or ethnic groups’ territory, 
mobility is carried out in refuge grazing areas and/or next to permanent 
water points (Barton et al, 2001). It is important to note that negotiations and 
agreements are vital prerequisites if a pastoral community seeks access to a 
grazing land and water outside their territory (Barton et al, 2001). Mobility 
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in periods of drought occur in an organized manner proceeded through a 
series of events and knowledge of grazing areas. Initial drought movement 
begins from the local dry-season areas on the periphery of water sources, 
through to safe refuge grazing zones and finally ending mobility cycle in 
distant refuges 
(Barton et al, 2001). Mobility enables the opportunistic use of forage and 
water resources; these include moving to minimize the effects of droughts, 
and being able to use underused pastures distant from settlements, or those 
that are only seasonally available (Bovine & Manger, 1990). 
 
 
Figure 7:  The map below shows migration pattern for the county 
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The western side of the county (Takaba and Banissa) lack permanent 
underground water infrastructure. Animals normally Migrate to southern 
Ethiopia (with abundant underground water sources, and Gurar(in Wajir). 
They also migrate to south (Elwak and Wajir) for pasture and water.Animals 
in east rely heavily on river Daua and use of agricultural bye products.  
In the current season most animals in Banissa Sub County have moved 
towards Eymole, kiliweheri and Olla, while others have crossed to Ethiopia. 
In Mandera south Livestock have migrated from areas of ShimbirFatuma, 
Kutulo, El wak towards Warankara, olla, and Banissa divisions which have 
some forageenroute to southern ethiopia. There is no out ward migration to 
Somalia. There is no influx of livestock from either Ethiopia or Somalia that 
has been reported. There is however high concentration of livestock in 
Warankara, olla and Bachille (Mandera west) leading to increased rapid 
depletion of forage and stress on nearby water points. 
 
ii. Livestock Sales 
Pastoralists also respond to drought by selling their livestock. Distinguished 
from regular sales whereby livestock sold are surplus male and cull female, 
sales during drought might include breeding females (Barton & Morton, 
2001). Additionally, drought time livestock sales are characterized by low 
prices and poor livestock body condition. 
iii. Herd Splitting 
Practiced not only as means of risk spreading but also as means of 
maximizing use of scarce range resources. For example where there is plenty 
of browse and no grass, these areas are reserved for browsers (camels and 
goats), but where there is only grass without browse pastoralists will choose 
such areas for grazing of cattle and sheep. To achieve this strategy, 
pastoralists divide their livestock into separate herds, which are then grazed 
separately. 
Moreover, within clans and kinship group, borrowing and sharing of animals 
for the purposes of subsistence and reproduction is a common practice. This 
practice shields the poorer households from the adverse impacts of drought 
while at the same time help the wealthier ones to spread risk during drought 
periods (Barton & Morton, 2001; Barton et al 2001).  
iv. Livelihood Diversification 
In response to a rapidly diminishing rangelands resource base and the 
declining livestock productivity, pastoral households find themselves in a 
situation where they have to seek alternative income and subsistence means 
in order to obtain food and supplement declining supply of livestock 
products. Livelihood diversification has therefore become a common 
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phenomenon in most pastoral households. Many pastoral communities in the 
recent past have embraced a wide variety of alternative income generating 
activities, usually taken on a more intense basis to cope with drought 
(Morton & Meadows, 2000). These activities may include collection of 
firewood, charcoal burning, collection of gum Arabic among other activities. 
The somali pastoralists of mandera County engage in different livelihood 
diversification options including wage employment, retail trade, farming 
along River Daua. 
 
 
 
v. Livestock Diversification 
Herd diversification is a common adaptation strategy practiced by most 
pastoralists in Kenya. 
This strategy involves use of a broad array of livestock species (cattle, 
camels, donkeys, sheep and goats), which utilize different parts of the forage 
and have varying resistance to drought (Kashaye et al., 1998). Accordingly, 
sheep and cattle are more sensitive to drought, whereas goats, donkeys and 
camels are more resistant to drought induced stresses (Ouma, 2011). 
Although common among most pastoral communities in Kenya, the 
Turkana, Somali, Rendille and Gabra communities complete herd 
diversification strategy. The Samburu, Borana, Maasai and Pokot 
pastoralists have started to include camels in their herds as a way to 
compensate high rates of cattle mortality (RoK, 2011c). 
Food sharing 
If other coping strategies do not work, even more direct ways of sharing 
resources between households may come into play. For example, the social 
norms of the Somali in northern Kenya stress that families that can afford to 
share food with poorer relatives should do so. Large herdowners, therefore, 
often support dependent relatives.  However, as with livestock loans, this 
will be insufficient during a prolonged and widespread drought. 
 
Changing species composition of herds 
Longer-term strategies for coping with drought include changing the species 
composition of herds. There has been a shift in northern Kenya towards 
keeping camels as opposed to cattle. Small stock (sheep and goats) may also 
have replaced cattle in some communities. Cattle herds reproduce faster than 
camel herds and some camel-keeping ethnic groups have traditionally 
transferred surplus human population to cattle-keeping groups through 
marriage and adoption (Spencer, 1973), but under conditions of frequent and 
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widespread drought these trends have been partially reversed. Camels are 
much more drought tolerant than cattle and need watering only once in two 
weeks and are, therefore, able to graze ranges that are inaccessible to cattle. 
Different species also feed on different components of the available 
vegetation, camels and goats prefer browse (and camels can access high-
level browse more easily than any other species), whereas cattle and sheep 
prefer grass. With a multispecies herd a larger spectrum of the vegetation 
can be used. Keeping more than one species permits faster rebuilding of 
herds post-drought as the feeding habits and physiology of camels allow 
them to survive droughts better than cattle, even though their reproduction is 
slower, and sheep and small ruminants recover more quickly than cattle or 
camels. 
Changing species composition of herds has some limitations, particularly if 
pastoral communities need to generate cash from time to time. For example, 
the market for camels is often much less developed than that for cattle or 
sheep. 
  
Diversifying income sources 
A further set of strategies involves seeking other sources of income during 
drought. Many pastoral societies have historically exhibited a surprisingly 
wide variety of income-earning opportunities, and these can be taken up on a 
more intense basis to cope with drought (Morton and Meadows,2000). 
Although opportunities may be limited, some households diversify their 
income-earning activities and become involved in the collection of firewood, 
charcoal burning or collection of gum Arabic. Those households with access 
to remittances may place extra demands upon these sources during drought. 
Longer-term processes operate by which some pastoralists (usually wealthier 
ones) take voluntary advantage of non-pastoral income and investment 
opportunities, while others (the poorer) are ‘sloughed off’ 
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RESULTS ANALYSIS OF THE INTERVIEW 
 
Introduction: 
Information on impact of drought on food security was carried out, the 
respondents consist of government, non- government officials and local 
community. In the study, structured interviews were held with key 
informants using an Interview guide. Ten key informants were selected 
using purposive sampling Because of the need to engage individuals and or 
institutions that are likely to provide meaningful input to the study. These 
comprised of ten community Members engaged in at least three pastoralists, 
two nonfarms, two NGO officials and three government officials. Care was 
also taken to ensure diversity among key informants. This was meant to 
enrich findings and allow multiple perspectives that will minimize bias. 
 
Question 1: drought effects on food security  
Interview was made with some key informant and the Reponses are as 
follows: 
 
- Most of the communities living in Mandera County depend on livestock 
and farming hence drought affect their livelihood through decreasing food 
supply (
1
). 
- Drought commonly causes severe food shortages particularly in Mandera 
where cases of malnutrition among children are at high rate. 
- Drought also causes crop loses, lower yield in both crop and livestock 
production, can lead to livestock mortality specially Mandera where the 
majority of the settlements are nomads hence low or no supply of milk and 
meat. 
- In Mandera there are few population who depend on farming, and drought 
really affect them through environmental degradation 
- Water shortages in Mandera causes high risk of animal, crop loses and 
more worse leads to death of human beings, less or no water. 
                                                          
1
 Interview with Barwaqa Adan nutrition and dietetic officer at Takaba sub-county on 29/12/2016 
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- low pasture in all sub-counties, milk production consumption declined, the 
body conditions for the livestock species are weak, increase mortality rate of 
livestock due to insufficient pasture (
2
). 
The availability of food during the drought seasons is not maintained, the 
sustainability of steady expansion and consumption is not maintained either. 
That leads to fluctuation in production and prices 
From the interviewers responses it is deduced that their responses are 
consistent and affirms that there is food shortages as a consequences of 
drought impact. 
  
Question 2: relationship between the drought and food security 
-Drought causes food insecurity because there is no water for irrigation 
during drought, farming will decrease due lack of water and food prices will 
increase due to high demand  
-drought food security relation, one leads to other, drought leads to food 
insecurity 
-Drought diminishes dietary diversity and reduces overall food consumption 
leading to micronutrients deficiencies (
3
). 
-They are both consequent of livelihood and triggers population movement. 
After analyzing the respondent views and considering their in-depth 
knowledge and working experience about the study area, the researcher 
found that there is strong relationship between drought and food security in 
the study area. 
Question 3: how the drought occurred in Mandera county for the last ten 
10 years 
- Drought occurred frequently in Mandera, a semi- arid area, and mostly 
experience very short rainy season. 
                                                          
2
 Interview with Mr. Muhidin Ali Hajj, Rhamu sub county veterinary officer on 27/12/2016 
3
 Interview with Mr. Issack Sheikh Ahmed, a teacher at Mandera secondary school on 1/1/2017 
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- Drought occurs once every year considering the indicators (biophysical and 
socioeconomic) indicators. 
Drought occurs frequently in the study area but occurs more than once 
considering that the area has two rainy seasons which it hardly receives rain 
in both seasons.  
Question 4: recent drought effect on the livelihood of the people of 
Mandera County? 
- Many livestock die due to lack of water and green pasture the lives of the 
pastoralist will also change drastically due to lack of food. 
- Loss of crops, loss of huge number of animals  
 - Micronutrient deficiencies (malnutrition) 
- Displacement and movement of population to greater areas leading to 
distribution and spread of communicable diseases and overcrowding of some 
areas. 
-Death of people 
Impacts of drought are demonstrated by deteriorating livestock body 
conditions and massive livestock deaths, which lead to decline in livestock 
number and food stuffs hence affecting the livelihood of the people. 
 
Question 5: drought reflection in Mandera County 
The Information on this was gathered through telephone interviews with key 
informants from the government officials in the Local district offices and 
their Reponses were as follows: (
4
) 
- In Mandera county drought causes food insecurity since most of the low 
class people cannot afford to buy food. 
-drought in Mandera has affected water availability and distribution; it has 
caused permanent destruction of soil fertility. 
                                                          
4
 Interview with Mr. Hussein Madey, Head of Livestock District office on 1/1/2017 
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-Drought has lead to death of adults and children and left a mark on the 
resident of Mandera. 
-It has caused loss of property (nomads lost many animals affecting their 
socioeconomic status)  
-There is environmental degradation due to mass cutting of trees for charcoal 
and other use (deforestation). 
-the livestock body condition becomes weak 
-Due to lack of pasture and increases in warms and parasites the immunity 
(body) for all -livestock deteriorate 
-A lot of water project carried out by the county government is an 
observable tenure which has really helped to minimize the effects of drought 
 
Question 6: Role of drought in food price rise 
- Food price increases due to high demand and most of the food are imported 
from other countries hence price increases due to high taxation. 
- Drought leads to less food production, less food with more people 
contribute to competition hence rise in price  
- Drought lead to soil infertility hence poor farming leading to transporting 
of food from other countries increasing the cost (
5
). 
 
During drought periods, pastoral communities’ purchasing power dwindles 
because, pastoralists lose livestock through mortality and therefore cannot 
sell their stock; poor body conditions of livestock result in poor prices; and 
rise in grain prices prompts pastoralists to sell more stock.  
                                                          
5
 Interview with Dr. Ali Hassan Edo a Radiologist at Mandera county referral hospital on 31/12/2016 
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Conclusion 
 
Drought has increased in frequency and severity in the last three decades 
with the number of people being affected increasing exponentially. 
Agriculture has been the most affected sector leading to food insecurity 
especially in Mandera County. As climate continues to change the most 
vulnerable population will continue to suffer from chronic food shortage. 
More and more out migrations from arid lands will be expected, which will 
in turn jeopardize agricultural production in Mandera county environment. 
The coping strategies employed are quickly becoming unsustainable and 
increasing the number of people vulnerable to food insecurity. With increase 
in drought frequency and severity, most of the Kenyan populace will live 
under chronic food shortages. Therefore, it is important for the government 
to be fully involved in the improvement of the rain-fed agricultural 
enterprises both in ASALs and humid areas. This is attainable through 
supplemental irrigation, a strategy that is fast emerging in food production 
regions of the world. 
 
Findings/Results 
This study qualitatively analyzed the impact of drought on food security in 
Mandera county using available data. In general, the study found that: 
1) droughts have a significant impact on overall agricultural and livestock 
production at the county level, yet droughts may have a significant 
negative impact on agricultural production at the provincial level;  
2) droughts have a significant negative impact on the food security of the 
households in the affected areas; 
3)  households have varying consumption and no consumption strategies to 
cope with the impacts of droughts; and  
4) The different impacts of droughts on the natural resources and 
environment have not been quantitatively assessed in detail, however 
available evidence suggests that these are also substantial. 
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Recommendations 
 
Based on the results and findings, the study recommends the following:  
1) High capacity water reservoirs should be constructed with accessible 
water points, that could meet people‘s requirements throughout the 
year for domestic, crop production and animal use, especially during 
drought spells.  
2) Provide appropriate need oriented training for Livestock owners and 
other small scale crop production farmers, factoring in drought 
resistant livestock breeds and crop species, pasture and forage 
management, with set goals of high productivity, short maturity 
period and high value.  
3)  The government should introduce insurance policies and reliable 
markets for livestock to reduce anticipated losses and risks especially 
during the drought seasons to the smallholder livestock farmers. Also 
investing in off-farm income generating activities  
4) The Government should facilitate the provision of affordable rural 
credit facilities and micro-financing to help farmers in solving capital 
problems, to buy modern farm inputs and further enhancing use of 
technologies such as drip irrigation equipment‘s and suitable 
greenhouses to support crop farming. 
5) There should be promotion of vibrant and sound economic activities 
such as roads networks, electricity distribution, micro-financial 
institutions among others in the rural areas to promote diversity and 
diversification of income opportunities for enhanced livelihoods.  
6) Since droughts may have significant negative impacts on agricultural 
and  livestock production at the local level as opposed to the national 
level, assistance for farmers and the pastoralist sector as a whole 
should be made more site-specific, zeroing in on the affected areas 
that actually need it; 
 
7) Those assisting affected households and areas in overcoming the 
resulting ill-effects of natural disasters should consider not only 
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consumption strategies, such as the provision of emergency food aid, 
but also non-consumption strategies, such as the provision of post-
disaster emergency employment; and 
 
 
8) While the available evidence suggests that the natural resources and 
environment sector is significantly affected by drought disasters, it is 
currently less considered, as attention is presently focused on 
agriculture. It may now be high time to provide concrete assistance to 
this sector, in particular the provision of defensive investments and 
rehabilitation expenditures to cope with these natural disasters. 
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Figure shows Wasted Animals (taken on 18th April 2011 by J. Serna-ERP FSL) 
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